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Beam lines implementation at SOLEIL
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Beamlines under consideration :
= Surface Difftaction

= Duff. of coraplex interfaces

= Besonant and magnetic scattering |-
= HE. inelastic E-rayscattering
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HU640

* Experimental needs
e Beam line transmission

* Magnetic design of HU640
* Optical performances
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Exp. Needs
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45%

Needs
*Spectral range: 5 eV-40eV
* All kinds of polar. States

*Low radiated power
*Pol. Switch: 1 Hz (Duty cycle: 12)
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* Tunable magnetic field

* Adjustable phase shift between
field components

*Low field and large period

Courtesy of L. Nahon-SOLEIL

Electromagnetic undulator
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Beam line transmission
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HUG640 principle of operation

* No iron poles

« No motion

B,(s)=B,,.cos[2ns/A,]

Z [t ]

* 3 sets of coils (RGB)
* R and B are shifted by a
quarter of period

*m B, (s)=Bg.cos[2ms /A, |+ Bg.Sin[21s/A ]=B,.cos[2ns/A +0]

Radia code: http:/ /www.esrf.fr
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Mechanical structure

HU640

End view

General view

_

Bottom section
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HU640: Mag. Shielding

Cross section

*Characteristics

*Soft Iron
*Geometry: 700 x 700 mm? x 10.4 m
*Width: 5 mm

the ID

on the mag. Axis (Earth, electrical wires®)

*Reducing the magnetic disturbances caused by
*Reducing the external mag. disturbances level

*Electrical wires=Squew Quad. (has to be < 70 G)=effect on the beam
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HU640: Vacuum vessel

e Extruded Aluminium *‘NEG Pumping
e Internal: 14 mm (Vert.) x 56 mm (Hor.) (possible additional pumping)
* External: 18 mm (Vert.) x 70 mm Hor.) *CERN collaboration

* Length:12m

1 Water cooling
= \

o —— \2@
NI

10
5

~
L2,

Cross section
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Main characteristics

Technology

Electromagnetic
-Impregnated coils
-Water cooled

Period [mm]

640

Period number

14 + 2 correction periods

Magnetic field :
-B, component [T] 0.092
-B, component [T] 0.11
AC operation :
-Repetition rate[Hz] 1
-Rising time (- /+ Imax to + Imax) [s] 0.2

Power Supplies

+/- 600 A /100 V (GREEN COILS)

+/-440 A /120 V (BLUE COILS) 165 kW
+/-360 A /190 V (RED COILS)
A Green coil current
Data acquisition
\ / Time[s]

O. Marcouillé

SRI2003, August 25"-29th 2003




Flux [Ph/s/0.1%bw]

Maximum Flux and polarization
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Max. Polarization rate and flux

Circ. Polar. Operation
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HU256

* Magnetic design of HU256
* Flux and polarization
* Quasi-periodic operation
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Exp. needs

* Spectral Range: 10 eV- 200 eV

* Polarization:
- Lin. Hor. (10 eV - 200 eV)
- Lin.Vert. (20 eV - 200 eV)
— Circ. (10 eV - 200 eV)

 Harmonic rejection
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Magnetic design

Produ_ction of Extruded Vacuum
Vert. field Chamber

Production of
Vert. field

Backleg coils

Courtesy of J-L. Marlats
et al. SOLEIL
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Magnetic parameters

Technology Electromagnetic
*Impregnated coils
*Water cooling

Period [mm] 256
Period number 12 + 2 correction periods
Gap [mm] Constant : 16 Vert. / 56 Hor.
Magnetic field :

*Composante B, [T] 0.275

*Composante B, [T] 0.4

Power supplies :

B, 350A/150V
B, 150 A/ 70V
*QP OPERATION 6xXx10A/4V

O. Marcouillé SRI2003, August 25"-29th 2003



Flux and polarization
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Harmonic rejection

* Periodicity modulation (Spring 8)
* Magnetic field modulation

- PPM and Hybrid IDs: ELETTRA, ESRF, BESSY II
— Electro. IDs : SLS and soon SOLEIL

* Main goal: Varying slightly the radiation phase
in order to shift and reduce the harmonics
without substantial loss on the fundamental

* Very efficient technique for small aperture (SLS)
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HU256 Preliminary Simulations:
Spectral Flux in a Quasi-Periodic Mode

Wertical Magnetic Field spectral Flux through a Fintte Aperture
Modulation: B,_. = 0.88 B,, B,__= 1.10 B, y .
(one mod. coefficient per period) CREWY 13-4, /L)
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HU640 and HU256
Milestones

* Call for tender in Sept. 2003
* Delivery in Nov. 2004

* Magnetic measurements: Dec. 2004-July 2005
* On-site installation: Aug. 2005

O. Marcouillé SRI2003, August 25"-29th 2003



Acknowledgments

Drawing Group
J-L. Marlats, X. Daussan, L. Bouillie
Alignment Group
A. Lestrade
Vacuum Group
C. Herbeaux,V. Le Roux
Optics Group
B. Lagarde, F. Polack
Power Supplies Group
J-M. Godefroy, P. Gros
Infrastructure Group
P. Kieffer, P. Goy
AND
USERS
L. Nahon, A. Taleb, M. Simon

O. Marcouillé SRI2003, August 25"-29th 2003




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


